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Abstract 
Instead of traditional analysis, net present value analysis can convert the future benefits and costs to their value 
todayˈso it reflects the actual economical condition better. Under the assumptions of the base case, the net present 
value of the Wetland Reservoir Subirrigation System (WRSIS) investment is 885,000Yuan(59,000Yuan/ acre), which 
show that the system has high economic value to farmers and a good prospect to be widely used in China. 
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1. Introduction  
In China, with the scientific and technological progress and raising social productive forces, problems 
including over consumption of resources and environmental pollution hinder economic development 
seriously. The excessive application of fertilizer and pesticide and its losses have exerted a great threat on 
the water environment and cause the serious problem of agricultural non-point source pollution. In order to 
solve this urgent problem, the Wetland Reservoir Subirrigation System (WRSIS) was formally introduced 
by the Comprehensive Bureau of Water Resource Ministry from America in 2nd half of 2006 and was first 
implemented in the center of irrigation station in the city of Guilin, Guangxi province. From 2008 to 2010, 
the system was constructed and upgraded in Yaxi Town, Gaochun Country of NanjingˈJiangsu Province.  
Three-year-study proves this system's advantages in water saving, waste reduction and yield increase. It 
shows that the hydraulic structure used to control the outlet water level is appropriate to control water table 
in paddy field, which helps increase the use of irrigation water and rainfall. The system is useful to drain 
rice and upland crops which also increase the yields. A reduction in total nitrogen (TN), total phosphorus 
(TP), NH3-N and NO3-N through components of the constructed wetland treatment system is being 
observed compared to the controls in studies. 
The promotions of one new agricultural technique can not success without the cooperation of farmers. 
The most concerned issue for farmers is how to increase farm outputs or reduce average production costs, 
thereby increasing profits. Therefore, it is critical to conduct the financial and economical analysis for this 
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system to determine whether the WRSIS system is capital investment for farmers with the economically 
value. 
2. Materials and methods 
2.1.Demonstration Site Descriptions 
The demonstration sites were chosen for this research by considering factors such as climate, rainfall, 
geographic location, soil physical properties and land conformation. Finally, the site chosen was at Yaxi 
town, Gaochun Country of Nanjing in southern China (Fig. 1). The data collected from the site include 
capital costs, variable input costs, management costs, maintenance costs, yield benefits and land allocation. 
Yaxi town is of humid subtropical monsoon climate. According to statistics by local government in Yaxi 
town from 1922 to 1998, annual average solar radiation is 14.85 kcal/cm2 and average temperature is 59.18 
̧. The annual average rainfall is 1196.5 mm with a highest value 1878.6mm and lowest figure of 569.5 
mm occurred in 1991 and 1978 respectively. Its nature condition is typical and can well represent the 
southern China situation. Main crops in experiment demonstration zone are paddy rice, winter wheat, 
rapeseeds, etc. Soil physical and chemical properties are given in Table 1. 
 
Figure 1.  Map showing WRSIS site locations. 
Table 1.  Physical and chemical properties of soil 
Bulk density 
(g/cm3) 
Porosity 
(%) 
Organic matter 
(%) 
Total nitrogen (TN) 
(%) 
Total phosphorus (TP) 
(%) pH 
1.35 48.5 1.50~1.85 0.10~0.13 0.13~0.15 6.8 
Table 2.  Description of the Yaxi Town WRSIS Site 
Project Variables: demonstration site 
Total site acreage 16.5 
Wetland acreage 1.3 
Reservoir acreage 0.2 
Subirrigated acreage 15 
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This demonstration site is owned to more than ten peasant families and is managed by the owners with 
the intention to maximize net returns. The general information of Yaxi town WRSIS site can be seen from 
Table 2. Yaxi town demonstration zone contains 16.5 acre subirrigation fields as WRSIS central 
demonstration zone and about 82 acre contrast zone with conventional irrigation and drainage treatments. 
Runoff and subsurface drainage are routed into a ditch wetlandˈ the water from ditch wetland, which can 
be controlled by flood-diversion sluice, flows into constructed wetland. At the end of constructed 
wetlandˈthere is a 4kW submersible pump from which water can be elevated to a reservoir. Water stayed 
in the reservoir is used for subirrigation of crops by a 0.55 kW submersible pump to the underground 
pipeline network. 
2.2.Net Present Value (NPV) Analysis 
Net Present value (NPV) analysis is highly recommended in the analysis of investments which lasts for 
relatively long time and also the values of expenditure and receipts vary significantly over this duration. 
Instead of simply adding together the figure of costs or benefits of every year, net present value (NPV) 
analysis converts the value of future costs and benefits to their current value of today [1]. According to the 
converted value, the net benefits of each year are summed to calculate the total net benefit. There are four 
steps to conduct an NPV analysis, which can be seen from the Fig. 1. Where to make accurate forecasts of 
benefits and costs in the future is the most difficult step in the whole process of an NPV analysis. What we 
need to notice is not to include the sunk costs, but opportunity costs, terms of financing and the potential 
benefits which are lost by selecting it. 
The WRSIS investment includes a sizable initial investment and longtime benefit in each year [2]. The 
after-tax net present value of the WRSIS investment is: 
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Whereˈ 
x NPV is the net present value of the WRSIS. 
x I0 is the amount of initial investment required to construct the WRSIS. 
x DLV is the Difference in terminal value of land with and without the WRSIS investment. 
x r is the discounting rate. 
x t is the year index. 
x T is the length of the investment lifetime (20 years). 
x ƸB is the change benefits resulting from the WRSIS investment. 
x ƸC is the change costs of production resulting from the WRSIS investment. 
x TR is the combined country and local government agricultural income tax rate. 
x SV is the social value of the WRSIS investment. 
 
Figure 2.  How to Do a NPV Analysi Initial Investment Cost of the WRSIS 
 Step 1: 
To forecast the benefits 
and costs in each year 
Step 2: 
To determine a 
discount rate 
Step 3: 
To use a formula to 
calculate the net 
present value 
Step 4: 
To compare the net 
present values of the 
alternatives 
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Project name Project Costs(104Yuan)
Wetlands Construction 18 
Reservoir Construction/Modification 2 
Pumping System Construction 10 
Pipeline Network Construction 30 
Total Capital Costs 60 
Project Costs Per Subirrigated Acre 4 
3.Results and discussion 
3.1.Varies Note 
a) Initial investment of  the WRSIS(I0): The initial investment of this system is significant and it can 
be seen in the Table 3. 
b) The value for ƸB varies: It is positively related with the yield improvements from the WRSIS 
and the figure of reduced expenditure via adopting water-saving irrigation technique varies negatively 
with the construction of reservoir and wetlands which is very likely to occupy some parts of farm lands.  
In the experienced zone, in order to reduce the negative impact caused by the construction of reservoir 
and wetlands, the original ponds and channels should be given the priority to be selected for 
reconstruction in the design, which can reduce the investment expenses and avoid the occupation of farm 
lands. Shao Xiaohou and Jin Qiu have researched the effectiveness of WRSIS in term of crop yield and 
water use efficiency in 2009 [3].From 2008 to 1010 Long term average yield increases for rice paddy, 
wheat and rapeseeds have obtained by 25%,17.8% and 20%, respectively(Table 5). 
c) The change costs of production(ƸC): Much higher electric energy and labor requirements are needed 
to operate the system. Meanwhile, a remarkable improvement of the rainfall usage at WRSIS site further 
decreases the cost of irrigation water and the duration of irrigation compared with the submerge irrigation 
without WRSIS system. Costs of seed, tillage, pest control, and other variable inputs were thought to be 
invariant with or without the system.  
d) Agricultural income tax rate˄TR˅: From 2006, China will implement the policy to reduce or 
mitigate the agricultural tax in the national agriculture zone, therefore the TR (tax rate)is 0. 
e) The discount rate (r): The discount rate is simply the rate of return on an investment with a similar 
risk as the proposed project. It reflects the opportunity cost of the investment capital which would have 
gone to other uses. 
f) Social value˄SV˅: It is included in the model to reflect the external value. This technology may 
have to society such as: improving downstream water quality, reducing agricultural runoff, providing 
wildlife habitat, and increasing wetland acreage. But these factors should not be taken into account for the 
NPV, unless the transfers of extenal costs or benefits happens. 
3.2.Base case financial analysis 
The results are presented in a base-case financial table (Table 4). Under the assumptions of the base case, 
the net present value of the WRSIS is 885,000Yuan (59,000Yuan/ acre).  
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Table 3.  Base Case Financial Analysis 
Name Value Notes and Sources 
Capital Investment Costs 600, 000Yuan Table 3 
Investment Lifetime 20Years  
WRSIS Acreage (Total Acreage) 16.5acres. 15 acres are farmland 
Discount Rate 5%  
Operation and Maintenance Cost 10000Yuan/yr  
Value of Yield Improvements 105,664Yuan/yr Table 5 
Value of Water Saving 22500Yuan/yr Table 6 
Inflation Rate 4% Based on economic situation assumptions Farm Land Value Inflation 3% 
Agricultural Income Tax Rate 0% From 2006 in China 
Land Value increase 2000Yuan/ac  
Economic Social Value (ESV) 0  
Net Income/acre 7877Yuan/acre  
Table 4.  The value of yield improvent in Yaxi Town WRSIS site
Crop paddy rice,  winter wheat rapeseeds 
Commodity Prices  (Yuan/kg) 2.5 3.0 4.0 
Crop Yield  (kg /ac) 8420 3800 2150 
Subirrigation Yield Improvements 25% 17.8% 20% 
Planting areas 15 3 12 
Value of Yield Improvements (Yuan/year) 78937 6087 20640 
Table 5.  Value of Water Saving inYaxi Town WRSIS site 
Irrigation model Irrigation quantity 
Submerge irrigation 38,000m3/ac 
Subirrigation 48,000m3/ac 
Difference 10,000m3/ac 
Price of water 0.15Yuan/ m3 
Decease cost 1500Yuan/ac 
 
Due to the saving of irrigation water and reuse of disposed water from WRSIS system, farmers reduce 
their cost of irrigation. Compared submerge irrigation the WRSIS decreases the amount of irrigation water 
about 10,000m3/ac (Table6). 
Finally, the addition of the WRSIS investment also is expected to increase the market value of the land. 
Because yields are increased, the rational farmer-investor will be willing to pay more for the WRSIS land. 
4.Conclusion  
Results for the demonstration site in Yaxi Town suggest that the WRSIS play an important role in 
water saving and production increase which leads to reduced investment and increased income. Through 
the analysis, the initial investment of this system is significant, so how to reduce the cost of it is the key to 
success. Under the assumptions of the base case, the net present value of the Wetland Reservoir 
Subirrigation System (WRSIS) investment is 885,000Yuan for 20 years, which show that the system has 
high economic value to farmers and a good prospect to be widely used in China. 
Besides that we should notice that the WRSIS system has significantly social value of making great 
contribution to the improvement of the agricultural no point source pollution. In the net present analysis it 
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can not be converted to cash at present, but when the government has to bear a great expense to cure 
agricultural environmental problems, the economical value of the WRSIS will be reflected. 
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